Contrary to widely held ideas on the oval zone of precipitation of energetic particles into the earth's atmosphere,' the existence of two quasi-circular zones of precipitation was established several years ago on the basis of geomagnetic activity data. The two zones were found to be of quite a different nature. One of these zones, the higher-latitude one, has its maximum on the day side (latitude ~77ø); the other zone, the lower-latitude one, has a considerably longer latitudinal extension and has its maximum on the night side (latitude ~67ø). The concept of the oval zone as a single unified zone is not a nece•ary conclusion and could be a result of insufficient data or of incorrect data reduction. The same conclusion can also be reached on the basis of the analysis performed by Feldstein himself and on the basis of other direct and indirect data. In this paper the main features of two quasi-circular zones are presented on the basis of the instantaneous patterns of the distribution of geomagnetic activity as well as on the basis of the dynamics of these patterns. A magnetosphere model reflecting these features is presented. The suggested model links the lower-latitude zone with processes occurring in the magnetospheric tail, whereas the higher-latitude zone is connected with particle injection through the neutral points.
INTRODUCTION
Modem magnetospheric models are derived partly from concepts of zones of particle precipitation into the lower ionosphere; these zones are postulated from the analysis of the complex data on geomagnetic disturbances, aurorae, and other phenomena occurring within the highlatitudinal and polar ionosphere. sphere, having an oval shape and representing a projection of the outer boundary of the region of stable trapping of the particles in the earth's magnetosphere upon the ionosphere along the geomagnetic field lines. In contrast to these coneepts, the existence of two quasi-circular precipitation zones having a quite different nature was stated several years ago [Mishin, 1966; Mishin and Troshitchev, 1966 The present paper aims to show that (1) the concept of an oval zone is not essential and could appear due to an insufficiency of data or to improper data reduction; (2) the concept of two quasi-circular precipitation zones most fully explains the modern data on geomagnetic activity and aurorae; and (3) on the basis of this concept a magnetosphere model can be con- precipitation zone with processes in the magnetosphere tail and the higher-latitude one with particle injection through the neutral points.
HISTORICAL DEVELOPMENT OF THE CONCEPT OF THE OVAL PRECIPITATION ZONE
According to Al/vin [1967] , the earliest data on the oval-shaped maximum of auroral intensity were obtained by Carlheim-GyllenskiSld as early at 1882 from observations at Spitzbergen; however, the definite validity of this statement seems to be questionable. The earliest data on the existence of an oval zone of geomagnetic disturbance maxima were obtained from the investigation of the diurnal variation of magnetic activity-Sa [Stagg, 1935; Benkova, 1948] . These studies showed that the time for principal Sa-maximum shifts with latitude from midnight near •65 ø to midday •80 ø. Mayaud [1954] and Nikolsky [1956, 1961] found two Sa maxima; similar data were obtained later by Burdo [1957] . The data cited indicate that the oval zone may be obtained by mistake, as a result of coupling of the day and night parts of the two quasicircular zones. This is quite possible if there is a thin network of stations and if the R isolines are drawn without any preliminary interpolation. The system of two isochronspirals forming the oval zone may be also obtained as a result of the superposition of two quasi-circular zones with maxima both at day and night sides [Mishin and Saffudinova, 1968] .
It is interesting to note that the conclusion on the existence of two quasi-circular zones can be reached also on the analysis of magnetic activity data that was made by Feldstein reproduced, and in the lower part is a polar map of magnetic activity that corresponds to these data.
Thus, on the basis of magnetic data, one may confidently speak about two quasi-circular precipitation zones but cannot insist upon the existence of a single-whole oval zone.
Analogous results were also obtained in the course of a detailed analysis of the distribution of aurorae by Samsonov [1968] . Such an analysis showed in particular the presence of both day (latitude 770-80 ø ) and night (latitude 67 ø-72ø7) zones of aurorae occurrence maxima, with an evident break on the morning and evening sides. His data on the independence of auroralform occurrence in the auroral zones also speak in favor of such a conclusion. Moreover, Samsonov states directly that Feldstein, while obtaining spatial distribution of aurorae occurrence frequency, was averaging over too large inter- 
T•E MAIN FEATUR•.S OF T•E Two QUASI-CIRCULAR PRECIPITATION ZONES
The difference between the basic characteristics of these zones gives still more conviction of the existence of two separate zones. Considering the location of the central section of the higher-and lower-latitude zones, the activity should be naturally called either daytime or nighttime activity. Both daytime and nighttime types of activities can be observed at all latitudes [Mishin, 1962] .
The daytime activity has a sharp maximum at a geomagnetic latitude of 77ø-78 ø, whereas the nighttime activity peaks at latitudes of 64o-68 ø (see Fibre 3b).
2. With the transition from quiet days to disturbed ones, the increase in the nighttime activity level is two or three times as great as the increase in the daytime activity in the higher-latitude zone [Mayaud, 1954; Mishin, 1962; Lebeau, 1965] .
The differences between annual variations
of nighttime and of daytime activities are so great that the higher-latitude zone nearly disappears in winter, whereas the lower-latitude zone is present during the whole year ( Figure  3b) . In summer the daytime disturbances are almost continuously observed within the higherlatitude zone even at Kp --0 [Mayaud, 1954; Lebeau, 1965 5. The nighttime activity in the lower-latitude zone is accompanied by an auroral electrojet originating within the lower part of the E region at altitudes of 100-115 kin, i.e., just where the Hall conductivity is much greater than the Pedersen conductivity [Maeda and Matsumoto, 1962; Cole, 1960; Pudovkin et al., 1964; BostrSm, 1964] . At the higher-latitude zone electrojet currents are sharply attenuated or even absent. Apparently, the electric currents generated at the higher-latitude zone occur in the region where Hall conductivity does not predominate, i.e., at altitudes above 140 km [Khorosheva, 1967; Yevlashin, 1961; Starkov, 1968] . If this is true, the energies of particles responsible for daytime activity in the higherlatitude zone must be several times smaller (see below). [1967] showed that in the higher-latitude zone the disturbances are mainly influenced by the periphery regions of solar corpuscular streams, while disturbances at the lower-latitude zones are influenced by the near-axis regions of these streams (see also point 2).
Mishin et al. [1961a, b] and Mishina
7. Phenomena in the higher-latitude zones in the southern and northern hemispheres tend to show less conjugacy than those in the lower- Hariz and Brice [1967] and Oguli [1967] have reviewed the data. on precipitation zones. The quasi-circular character of the higherlatitude zone is not so distinctly seen as that for the lower-latitude zone; this is in accord with the idea of field lines sweeping from the day side of the magnetosphere to its tail. At the same time, it should be emphasized that the higher-latitude zone maximum penetrates deeply enough into the morning and evening sectors to form a semicircle. One possible explanation can be found in the assumption that not all the field lines are subject to a deformation due to the sweeping toward the tail. The deformation of the field lines in the higher-latitude zone is not so great as to completely eliminate the longitudinal drift of particles and the quasi-circular character of this zone.
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